A Gram-positive-staining, aerobic, endospore-forming bacterium, isolated from a necrotic wound of a 35-year-old man was studied in detail to determine its taxonomic position. Based on 16S rRNA gene sequence similarity comparisons, strain CCUG 53270 T was grouped into the genus Paenibacillus, most closely related to the type strains of Paenibacillus rigui (97.2 %), Paenibacillus xylanisolvens (96.3 %) and Paenibacillus chinjuensis (96.1 %). The 16S rRNA gene sequence similarity to strains of other Paenibacillus species was ¡96 %. Chemotaxonomic characterization supported the allocation of the strain to the genus Paenibacillus. The major menaquinones were MK-7 (85 %) and MK-6 (15 %). The polar lipid profile contained the major compounds diphosphatidylglycerol, phosphatidylmonomethylethanolamine, phosphatidylethanolamine and phosphatidylglycerol. The polyamine pattern contained predominantly spermidine. The major fatty acids were iso-and anteiso-branched fatty acids. 
The genus Paenibacillus was proposed by Ash et al. (1993) to accommodate members of '16S rRNA group 3' bacilli. The type species of the genus was finally decided to be Paenibacillus polymyxa (Tindall, 2000 ; Judicial Commission of the International Committee for Systematics of Prokaryotes, 2005) . Currently, the genus comprises more than 100 species isolated from various sources. Heyndrickx et al. (1995) transferred Bacillus validus to the genus Paenibacillus as Paenibacillus validus and in the subsequent years, several novel species have been described that show high similarity to P. validus: Paenibacillus ehimensis (Kuroshima et al., 1996) , P. koreensis (Chung et al., 2000) , P. chinjuensis (Yoon et al., 2002) , P. naphthalenovorans (Daane et al., 2002) , P. elgii (Kim et al., 2004) , P. soli (Park et al., 2007) , P. filicis (Kim et al., 2009) , P. xylanisolvens (Khianngam et al., 2011) and P. rigui (Baik et al., 2011) .
In 2006, an endospore-forming bacterium was isolated in Tromsø, Norway from a necrotic wound of a 35-year-old man. Subcultivation was performed on tryptone soy agar (TSA; Oxoid) at 25 u C for 24 h. The cell morphology and motility were observed under a Zeiss light microscope at 61000 magnification, using cells that had been grown for 3 days at 25 u C on TSA (Oxoid). Gram-staining was performed by the modified Hucker method according to Gerhardt et al. (1994) . The KOH test was carried out according to the method of Moaledj (1986) . The physiological characterization was done according to the methods described by Kämpfer et al. (1991) and Kämpfer (1990) . In addition, the presence of urease was tested on urea agar (Merck) supplemented with 2 % urea according to the manufacturers instructions (Christensen, 1946) . Indole and sulphide production was tested in SIM agar according to the instructions of the manufacturer (Merck). The results are listed in the species description (below) and differentiating features from the most closely related species are listed in Table 1. DNA isolation for phylogenetic analysis was performed with a commercial DNA extraction kit (GenElute Plant Genomic DNA kit; Sigma). Universal primers 27F and 1492R (Lane, 1991) were used for PCR amplification and Sanger sequencing of the 16S rRNA gene. Phylogenetic analysis was performed in ARB release 5.2 (Ludwig et al., 2004) using the 'All-Species Living Tree' Project (LTP; Yarza et al., 2008) database release LTPs106 (August 2011). Sequences not included in the LTP database were aligned with SINA (v1.2.9) according to the SILVA seed alignment [http://www.arb-silva.de; Pruesse et al. (2007) ] and implemented in the ARB database. The alignment was checked manually based on secondary structure information. Pairwise sequence similarities were calculated in ARB without the use of an evolutionary substitution model. Phylogenetic trees were constructed with the maximumlikelihood method using RAxML v7.04 (Stamatakis, 2006) with GTR-GAMMA and rapid bootstrap analysis, the neighbour-joining method with the Jukes-Cantor correction (Jukes & Cantor, 1969) and the maximum-parsimony method using DNAPARS v 3.6 (Felsenstein, 2005) . Phylogenetic trees were calculated with 100 resamplings (Bootstrap analysis; Felsenstein, 1985) and based on 16S rRNA gene sequences between positions 81 and 1432 [according to Escherichia coli numbering; Brosius et al. (1978) ].
The sequenced 16S rRNA gene of strain CCUG 53270
T was a continuous stretch of 1449 unambiguous nucleotides (positions 32-1490, E. coli numbering). Strain CCUG
53270
T shared 90.6 to 97.2 % 16S rRNA gene sequence similarity to type strains of species of the genus Paenibacillus, with the type strains of P. rigui (97.2 %), P. xylanisolvens (96.3 %) and P. chinjuensis (96.1 %) as the most closely related. Phylogenetic analysis showed that strain CCUG 53270 T formed a distinct cluster with P. rigui WPCB173 T with a high bootstrap support independent of the used treeing-methods ( Fig. 1 ; Figs S1 and S2 available in IJSEM Online). The relationships to other species of the genus Paenibacillus varied between the different treeing methods.
Biomass used for analyses of polyamines, the quinone system and polar lipids was grown on PYE broth (0.3 % peptone from casein, 0.3 % yeast extract, pH 7.2) at 28 u C. Quinones and polar lipids were extracted and analysed, applying the integrated procedure reported by Tindall (1990a, b) and Altenburger et al. (1996) . Polyamines were extracted and analysed from cells harvested at the lateexponential growth phase as reported by Busse & Auling (1988) and Altenburger et al. (1997) . HPLC analysis was carried out using the equipment described by Stolz et al. (2007) . Fatty acids were extracted and analysed as described by Kämpfer & Kroppenstedt (1996) . Strains were grown under identical conditions and the cells for (Yoon et al., 2002) ; 9, P. koreensis YC300 T (Chung et al., 2000) ; 10, P. naphthalenovorans DSM 14203 T (Daane et al., 2002) ; 11, P. validus DSM 3037 T (Heyndrickx et al., 1995) . +, Positive reaction; 2, negative reaction; W, weakly positive reaction; V, variable reaction; ND, not determined. Data for strains 1-3 are from this study. All strains are positive for the production of catalase and acid production from glucose and negative for H 2 S production.
Characteristic 1 2 3 4 5 6 7* 8 9 10 11
*Data in parentheses are from Wu et al. (2011) . DData consistent with those reported by Park et al. (2007) .
extractions were taken from colonies of the same size. Fatty acids were identified with the Sherlock version 2.11, TSBA40 Rev. 4.1.
The quinone system, consisting of menaquinones MK-7 (85 %) and MK-6 (15 %), supported the affiliation of strain CCUG 53270 T to the genus Paenibacillus. The polar lipid profile of strain CCUG 53270 T contained the major lipids diphosphatidylglycerol, phosphatidylmonomethylethanolamine, phosphatidylethanolamine and phosphatidylglycerol. Furthermore, there were minor amounts of a glycolipid (GL1) and traces of two glycolipids (GL2, GL3), an aminolipid (AL1) and three polar lipids (L1-L3) not containing phosphate, an amino group or a sugar moiety (Fig. 2) . Polar lipid profiles of P. soli LMG 23604 T and P. chinjuensis CIP 107433
T (results not shown) and P. rigui (Baik et al., 2011) exhibited the same major compounds. P. chinjuensis was only distinguishable from strain CCUG 53270
T on the basis of the presence of moderate amounts of an additional polar lipid not detectable using specific spray reagents. Neither glycolipids nor an aminolipid could be detected in P. soli. P. rigui was only analysed for the presence of phospholipids and hence it is not known whether glycolipids or an aminolipid are also present. Polar lipid profiles of strain CCUG 53270 T , P. chinjuensis and P. soli shared the major lipid components reported for the type species of the genus Paenibacillus, P. polymyxa (Kämpfer et al., 2006; Saha et al. 2010) ]. This polyamine pattern is quite similar to that of P. chartarius (Kämpfer et al., 2012) and P. (Hamana et al., 1989) two-dimensional TLC and detection with molybdatophosphoric acid. DPG, Diphosphatidylglycerol; PE, phosphatidylethanolamine; PG, phosphatidylglycerol; PME, phosphatidylmonomethylethanolamine, AL1, unidentified aminolipid; GL1-GL3, unidentified glycolipids; L1-L3 unidentified polar lipids not reacting with the spray reagents specific for free amino groups, phosphate or sugars moieties.
of cadaverine that might be considered a distinguishing trait.
The fatty acid profile comprised mainly iso-and anteisobranched fatty acids and was very similar to those of the most closely related species of the genus Paenibacillus. The detailed fatty acid profile obtained from cells grown on TSmedium after 72 h incubation at 28 u C is shown in Table 2 . The type strain of P. rigui KCTC 13282 T was studied for comparison.
The results of the physiological characterization, performed using methods described previously (Kämpfer, 1990; Kämpfer et al., 1991) , are given in Table 1 and in the species description. Additional results of the physiological characterization of the type strain on the basis of the API 20E and API 50CH kits have been published elsewhere (http://www.ccug.se/default.cfm?page=search_record.cfm&# x0026;ccugno=53270). The type strain of P. rigui KCTC 13282
T was studied for comparison.
DNA-DNA hybridization values between strain CCUG 53270 T and P. rigui KCTC 13282 T [according to Ziemke et al. (1998) ] were 43 % (reciprocal 28 %) and clearly showed genotypic differentiation of strain CCUG 53270 Cells (with rounded ends) stain Gram-positive. No chains and filaments are observed after growth on TSA at 28 u C for 48 h. Cells are 2.0-3.0 mm in length and 0.8-1.0 mm in width) and showed no motility. Spherical endospores are formed in a terminal position. No other cell inclusions could be detected. Colonies grown after 48 h of incubation on TSA are circular, convex and beige with a shiny appearance with an average diameter of 2-3 mm. No growth on MacConkey agar. Optimum temperature for growth is 30 u C; growth occurs at 15-50 u C but not at 10 u C or 55 u C. Optimal pH for growth is 7.0-8.0; growth occurs at pH 5.5-11.5. Grows in the presence of 1 % NaCl and 2 % NaCl (but not at 5 % or above), tested in TS broth. Tests for catalase and oxidase activities are positive. Tests for production of indole and sulphide, gelatinase, b-galactosidase, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, tryptophan (Kuroshima et al., 1996) ; 7, P. elgii KCTC 10016BP T (Kim et al., 2004) ; 8, P. chinjuensis DSM 15045 T (Yoon et al., 2002) ; 9, P. koreensis YC300 T (Chung et al., 2000) ; 10, P. naphthalenovorans DSM 14203 T (Daane et al., 2002) ; 11, P. validus DSM 3037 T (Heyndrickx et al., 1995) . Data for strains 1 and 2 are from this study. All strains were cultured on TSA agar at 30 u C for 48 h. Values are percentages of total fatty acids. ND, Not determined/no data available. . The polar lipid profile consists of the major lipids diphosphatidylglycerol, phosphatidylmonomethylethanolamine, phosphatidylethanolamine and phosphatidylglycerol. Minor to trace amounts of three glycolipids (GL1-3), an aminolipid (AL1) and three polar lipids (L1-L3) are detectable as well. Major fatty acids are anteiso-C 15 : 0 and iso-C 16 : 0 . In addition, anteiso-C 17 : 0 , iso-C 15 : 0 , iso-C 14 : 0 , and iso-C 17 : 0 are detected.
The type strain is CCUG 53270 T (5JCM 18268 T ), isolated as a contaminant from a necrotic wound of a 35-year-old man in Tromsø, Norway.
